The focus of this paper is an evaluation using state administrative data. The empirical work relied on matching state administrative data from three sources: JSRP program participation data collected by the individual community colleges and managed by the state, Ohio Department of Human Resources CRIS-E (welfare) data, and many quarters of the Ohio Bureau of Employment Services wage-record data. There were three major problems with using these data. First, there was incomplete information concerning program and degree completion, but we could analyze program participation and link to employment outcomes. Second, there were difficulties matching across data sources; for example, not all individuals in the JSRP files were located in the CRIS-E files. Third, there was no random assignment with a true control group. We handled this final problem by constructing a comparison group pulled from the CRIS-E files-those individuals in higher education but not participating in JSRP. We were able to merge data across these three sources without any confidentiality problems.
Our net impact analysis relied on an unadjusted comparison of means and a regressionadjusted comparison of means for the JSRP group and the constructed comparison group. The comparison group was comprised of JOBS clients in the ODHS CRIS-E file with twelve or more years of schooling who were assigned to higher education as their JOBS component. To assure as much consistency with the JSRP group as possible, all those in the latter group reporting fewer than twelve years of schooling were excluded from this portion of the empirical analyses. Outcomes included employment, earnings, and welfare recipiency. Two definitions of JSRP participation were included, one indicating any participation and one for program completion. JSRP appeared to increase iv earnings. Focusing on the most recent 11 of the 16 total quarters of data available, the average increase to earnings across quarters accruing to program participation was 8.45 percent. Focusing just on program completion yielded an estimated increase to earnings of 12.91 percent.
While there are some imperfections with this empirical work due to the approximate nature of the comparison group, the results in this paper indicate that encouraging postsecondary education for a subset of welfare recipients might help to boost earnings capacity and therefore long-term selfsufficiency. Also, this paper shows the benefit of using readily available state administrative data to evaluate policy.
Passage of the Personal Responsibility and Work Opportunity Act in 1996 considerably altered the landscape. 1 The federal AFDC program, which embedded JOBS, was replaced by a block grant approach. AFDC is now referred to as Temporary Assistance to Needy Families (TANF).
Data are for (federal) FY 1993 and come from the publication Employment and Training Reporter, June 23, 2 1994, p. 986. Note that the data indicate that the monthly average number of clients required to participate in JOBS was about 110,000, but only about 50 percent actually did participate.
For example, MDRC studied California's JOBS Program (GAIN) using an experimental design and found, 3 at the most successful site, an annual earnings increase of $271 and an annul welfare payment reduction of $281 per recipient.
Using Administrative Data to Evaluate the Ohio JOBS Student Retention Program

The JSRP Program
In 1994 and the average number of JOBS participants in any month was 56,000. Thus, the Ohio JSRP 2 program served only a small segment of welfare recipients in that state.
Many suggest that the JOBS program, initiated as part of the Family Support Act of 1988, was a response to the numerous evaluations of welfare-to-work demonstration programs that showed that comprehensive programs providing education and training along with job readiness activities succeed in increasing earnings and reducing welfare dependency (Gueron and Pauly 1991) . 3 Some critics of JOBS asserted that it had a built-in bias against postsecondary education. For example, one 4 requirement of JOBS was that to be eligible for federal matching funds, a state was required to have a percentage of its JOBS participants enrolled in activities for at least 20 hours per week. Individual states had to undertake creative measures to overcome the fact that a student enrolled in 12 course hours at a community college must find some other JOBS-related activity to meet the remaining 8 required hours (Blumenstyk 1992 matching funds for JOBS their higher education subsidies to public institutions for JOBS clients. But even though these financial incentives existed, the collaboration that resulted was noteworthy because it involved two agencies that had not historically worked together on many policy initiatives.
Besides the collaboration at the state level, another interesting aspect of the JSRP was the degree to which the County Departments of Human Services (CDHSs) interacted with local two-year institutions. Caseworkers at the CDHSs are the "faces" that clients associated with the AFDC system.
The assessments done by JOBS staff and the marketing that they did to "sell" the JSRP were key determinants of the program's outcomes. Staffs of the postsecondary institutions supported the CDHS through client monitoring and reporting. In many cases, JSRP staff became familiar enough with clients and with the AFDC system to become "adjunct caseworkers," which the CDHS staff appreciated because it lightened their caseloads.
4
JSRP supported three types of services: initial, ongoing, and individualized. Common barriers that AFDC clients had to overcome in the course of their higher education were lack of self-esteem, lack of familiarity with postsecondary institutions and campus life, and lack of career direction (clients may have lacked direction or may have had unrealistic expectations). The initial services of JSRP were intended to address these barriers. Either before enrollment (for new students) or concurrent with initial enrollment (for clients already enrolled) the initial services provided orientation to campuses, assessment and counseling, and life skills seminars.
Once a client had actually enrolled in classes, the ongoing services were intended to support the student with her/his early encounters with the academic system. JOBS clients with fragile support mechanisms were thought likely to experience academic or personal problems early in their postsecondary education that would be (or would be perceived to be) of major proportions. Through group activities (such as workshops, seminars, and group counseling) or through individual counseling, ongoing services were geared at helping clients through these "crises."
Finally, individualized services gave the JSRP the flexibility to support students who needed more assistance than could be provided through the initial or ongoing services. Three types of activities were funded: summer school tuition, tutoring, or payment of course-related expenses.
The JSRP administrative rules placed a strict limitation on the timing and duration of services.
The initial and ongoing services were limited to the first two semesters/three quarters of a client's attendance. This clearly signaled the transitional nature of the program. Help and support were available before and during the client's adjustment period to postsecondary schooling, but the JSRP could not become a permanent prop or source of pressure. To complete an educational program, the AFDC client must become independent enough to succeed on her/his own. Finally, a cost-benefit study was completed to evaluate the cost effectiveness of JSRP. This paper focuses on the impact evaluation. The full evaluation is documented in Hollenbeck and Kimmel (1996) .
Impact Analysis
It was infeasible to use an experimental design (i.e., randomly assigning eligible individuals into JSRP or a control group) to evaluate the impacts of JSRP. However, we did use data from the CRIS-E automated client information system to construct a comparison group of college students against whom we could compare JSRP students. This permitted us to undertake a net impact analysis, which attempted to answer the question of how the outcomes for JSRP participants differed from what would have happened if the JSRP program did not exist . This methodology assumes that the comparison group and JSRP individuals are identical except for participation in the program.
The data used for these analyses were drawn from three different sources. The first is JSRP administrative data. Each two-year college that participated in the program was responsible for maintaining files about the activities of each participant. These files were transmitted to a centralized location annually and were compiled into a JSRP management information system. The second source is the CRIS-E data system maintained by the Ohio Department of Human Services. This complex data 6 system maintained a record of all interactions with and benefits paid to all public assistance recipients in the state. It includes data from intake forms, assessments, sanctions, benefit payment requests, closings, and changes-in-circumstances forms. The third is the Ohio Bureau of Employment Security (OBES) wage-record data. Matching data across these three different data sources was complex, and a visual description of the process is given in figure 1.
JSRP Program Participants
The means for several demographic characteristics describing JSRP participants are given in We attempted to obtain official transcripts from all JSRP and comparison group members but were unable 5 to do so within the resources of the project.
This calculation excludes the 42 percent of the participants for whom the GPA is recorded as zero. We 6 presume these data are missing and are not "legitimate" zeroes. Clearly, the JSRP data files underreported this data item.
These averages might be overstated because the zero GPAs have been excluded. Table 3 provides descriptive data concerning credits earned and grade point averages. These data are reported by the colleges, so they should be quite accurate. As might be expected, the range 5 of values for earned credits is fairly wide. One-third of the students earned fewer than 25 credits, while one-third earned more than 40 credit hours. The mean grade point average (GPA) is 2.62. The 
Who "Completes" JSRP?
The JSRP offered support for three college quarters (or two semesters). It might be expected that the most positive impacts would accrue to those who participated for all three quarters, so we used participation in JSRP for three or more quarters as an indicator of program completion. It is important to keep in mind that eligibility for the program is determined by welfare eligibility;
potentially, some program "dropouts" could have been continuing with their schooling but had simply become ineligible for JSRP due to an improvement in personal living conditions, perhaps from employment or marriage. Neither employment nor marriage would be considered negative outcomes.
The percentages of JSRP participants who "completed" the program (participated in three quarters)
by cohort are given in table 6. About one-fourth of cohort 1 completed JSRP, but completion rates for cohorts 2-4 increased to about 60 percent.
Descriptive statistics are given in table 7 for completers versus noncompleters. The two groups were of the same approximate age, but the completers were more likely to be white (77 percent versus 75 percent) and less likely to be male (10 percent versus 14 percent). The gender 9 difference may be explained by the fact that males are most likely to be in the program due to shortterm unemployment, and so were more likely to gain new employment, thereby losing JSRP eligibility.
Completers had a significantly higher average years of education at the time of the opening of the CRIS-E record (11.34 versus 10.96 years of education), and completers had a higher initial math grade-level equivalency, exceeding noncompleters by more than half a year (6.62 versus 6.06).
In terms of family and public assistance case characteristics, completers had slightly more children on average than noncompleters, and the youngest child of completers was slightly older at the time of the opening of the CRIS-E record (5.00 years old versus 4.92). Completers received slightly more in monthly AFDC payments at the opening of the AFDC record, as well as at the most recent AFDC record. However, the averages for both groups fell from the opening to the most recent. Those completing the JSRP were thirteen percentage points more likely to have had access to their own transportation.
For those participants for whom the CRIS-E file reported some employment, program completers worked more hours per month (118 versus 116) and for a higher hourly wage ($5.80 versus $5.44) . Finally, the table shows that program completers had a larger number of college credits while in JSRP (46.25 versus 18.02), and a higher average grade point average (2.68 versus 2.50).
Overall, it appears that the program completers should have enjoyed a labor market advantage over those individuals who did not participate in the program for a year, particularly given their increased access to transportation and higher wages. Consistent with this, they tended to be better students, having more education from the beginning of the AFDC record, testing better in math, and then performing better in school while in JSRP.
Employment and Earnings
The purpose of merging the JSRP microdata, which had been supplemented with the CRIS-E data, with the wage-record data was to be able to examine earnings and employment outcomes. Table   8 summarizes these data. The first column reports the percentage of individuals from a cohort who were employed in any quarter (through the second quarter of calendar 1995, which we denote as 95:2) following their JSRP program participation. The employment rate for a cohort is the number of participants having earnings in some quarter following their JSRP participation divided by the total number of participants in the cohort. This employment rate is nearly 70 percent across all cohorts, and over 80 percent for the first cohort. Employment rates would be expected to be higher for the earlier cohorts given that they have had more exposure time after their participation in JSRP to gain this employment.
The second column of table 8, from the wage-record data, gives the average post-JSRP quarterly earnings for those JSRP participants who became employed. For individuals with more than one quarter of employment after JSRP, the most recent quarter of employment was used. Quarterly earnings were the highest for the earliest cohorts ($2,484 and $2,351 for the first and second cohort, respectively), reflecting wage growth over time. On average, the quarterly earnings exceeded $2,150.
The third column gives the percentage of each cohort employed in the most recently available quarter of wage data (95:2). This is distinct from the previous columns because many of those JSRP participants who worked at least once after exiting the JSRP program were not employed in the most 11 recent quarter. The employment rate reported in the third column is one way to gauge the employment retention of program participants. Nearly one-third of JSRP participants who became employed sometime after they completed JSRP were not employed in the three months that comprise 95:2. Of course, the flipside is that a substantial percentage of each cohort was employed in the most recent quarter. For cohort 1, 56.0 percent were employed, and the rates generally fell throughout the cohorts down to 43.7 percent employed cohort 4. Finally, the fourth column of the table shows the average earnings in the most recent quarter of data. The average quarterly earnings ranged from a high of $3,240 for the first cohort to $2,240 for the most recent complete cohort. Overall, the average quarterly earnings were approximately $2,700. This would correspond to an hourly wage of $7.50
for individuals who average 120 hours per month. 
Multivariate Models of Employment and Earnings
The descriptive analyses presented so far have been univariate. A more meaningful analysis compares characteristics or outcomes while simultaneously controlling for differences in other characteristics. Because of their centrality to the evaluation, employment and earnings outcomes were analyzed using regression analysis.
To determine the factors that explain why some JSRP participants match to the wage-record file (i.e., were employed), we estimated a regression model with a dependent variable that answered the following yes/no question: Does the JSRP participant have positive earnings in any quarter after their JSRP participation is complete? The dependent variable (employment) equaled 1 when the answer to that question was yes, and 0 when the answer was no. We estimated this regression with LEAP stands for Ohio's Learning, Earning, and Parenting Program, an incentive-based approach to getting 9 young recipients without a high school degree to return to school. Benefits were increased as long as the recipient was making progress toward a high school diploma and were decreased if the recipient did not attend school. 13 a probit model. Because the length of time between JSRP completion and the most recent quarter of available data influenced the likelihood of being employed, the regressions included cohort dummies.
(This equation was also estimated separately by quarter, but the results were virtually identical to the findings described here, and the jointly estimated results are less cumbersome to discuss.)
One might imagine that many factors help to explain the employment probability for JSRP participants. Based on economic reasoning and data availability, we selected the following independent variables: 0-1 variable that equaled 1 to indicate LEAP participation; current number 9 of children (total); last GPA; total credits earned; age at end of last term; 0-1 variable that equaled 1 for nonwhite; 0-1 variable that equaled 1 if male; 0-1 variable that equaled 1 if ever sanctioned; 0-1 variable that equaled 1 if received transitional Medicaid health insurance coverage; education grade level at the last assessment; and the average county wage. The latter is included to control for the strength of the local economy and the expected payoff to search activities. Note that the policy variables are LEAP participation, sanction, and Medicaid dummies.
This regression for the probability of post-JSRP employment, written in summary form, follows: is useful for its statistical ability to control the effects of having any earnings at all on the level of earnings. That is, because earnings regressions can be estimated only for those having some positive earnings and because those with low potential earnings are less likely to work at all, this variable helped to eliminate any bias that might have arisen from this estimation using earners only.
14 Table 11 shows the signs and significance of the probit coefficients. The sign of the probit coefficient indicates whether the variable in question has a positive or negative effect on the probability of employment. Having been in LEAP prior to JSRP had a positive effect on the probability of employment, but this effect was not statistically different from zero. Having more children had a negative effect on the probability of employment, as did having earned a higher GPA or more credits while in JSRP. The latter two probably affected employment negatively because those students are more likely to remain in school. (Unfortunately, school enrollment after JSRP is not observed in our data.) The same result occurred for older students and for those with higher levels of overall education-they were less likely to be employed.
JSRP participants who were nonwhite or male were more likely to be employed, as were those who had been sanctioned at least once while receiving public support. Participants who had transitional Medicaid coverage available, so that they could continue to receive coverage during their first months of work, were more likely to be employed. Finally, living in a county with a higher average wage positively affected the probability of employment.
Next, an earnings regression equation was estimated by OLS. Earnings was defined as the quarterly earnings observed in the most recent quarter with positive earnings (post-JSRP As can be seen in table 12, being older, having more overall education, or better math skills were all associated with higher wages. Surprisingly, having higher reading skills was associated with lower wages. As is commonly observed in aggregate data, being male was associated with having higher earnings, even after controlling for other factors thought to influence wage levels. Similarly, being nonwhite was associated with having lower wages, also a standard finding. Both of these results are either due to omitting important variables in the wage equation or to discrimination.
Net Impact Analysis
All of the analyses in the previous sections examined JSRP participants only. To attempt to gauge the impact of JSRP on participant outcomes, we turn to a net impact analysis, which we conducted using a comparison group analysis as described above. In constructing the comparison group, we attempted to select a population that was as close as possible to JSRP participants in personal characteristics, except that members of the comparison group did not have the benefit of JSRP services. The group that we selected were JOBS clients (from the CRIS-E file) who had at least 12 years of schooling and were assigned to higher education as their JOBS component. To increase comparability, we deleted from the JSRP sample individuals who had less than 12 years of education prior to JSRP. (The appendix to this paper compares and contrasts JSRP participants in the first four cohorts who do and do not have at least 12 years of schooling prior to participation.) To determine the net impact of JSRP, we assumed that any differences in employment and earnings outcomes between JSRP participants who had at least 12 years of schooling and the comparison group could be attributed to JSRP. Mohr (1992) refers to the methodological approach that we have used as the random comparison group design where the comparison group is the full population. The net impact analysis computes net impacts as differences from the population norm (employment and earnings outcomes for AFDC recipients who had a high school diploma and were referred to higher education as their JOBS component). However it should be noted that selection into JSRP was not explicitly regulated nor systematic across or within counties. This raises the specter of a selection bias confounding our impact estimates. We control for selection bias in this paper through regression adjustment. Other methods that could have been used to control for selection on observables would have been modeling the selection process and using the Mills ratio in the outcome equation (Barnow, Cain, and Goldberger 1980) ; construction of a matched-pair comparison group (Rubin 1973; Heckman and Hotz 1989) ; stratified sampling of the comparison group (Rubin 1979) ; or using the propensity score (Rosenbaum and Rubin 1985; Dehejia and Wahba 1995 The last two rows provide data about a more consistently measured outcome: employment in 95:2. This is the most recent earnings data that we were able to obtain during the evaluation.
Notice that JSRP participants had slightly lower employment rates (46 percent versus 48 percent).
However, JSRP participants had higher quarterly earnings, $2,576 versus $2,484. This is a 3.7 percent difference in earnings. The last two rows of the have a lower marginal likelihood of being employed); and receiving transition Medicaid.
The implication of this is that the earnings for the comparison group, at least in the earlier quarters, may 12 or may not have been observed after participation in postsecondary education.
Had we been able to retrieve postsecondary transcripts, we would have been able to construct comparable 13 outcome periods.
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The signs and magnitudes of the coefficients in the employment probit equations closely approximated those reported for the JSRP sample only, so they won't be repeated here. Sixteen quarters of regressions are presented, starting with the third quarter of 1991 and finishing with the second quarter of 1995. As can be seen in the table, results for the first five quarters were inconclusive for both definitions of the JSRP variable. However, from the fourth quarter of 1992 through the end of the data (11 straight quarters), the coefficients associated with both JSRP variables were positive and statistically significant, implying that JSRP participation (or completion) was associated with higher earnings. Considering just the final 11 quarters and using the first JSRP variable definition (program participation), the average boost to earnings across quarters accruing to program participants was 8.45 percent. As anticipated, using the more restrictive JSRP variable definition (program completion) resulted in a larger estimated boost to earnings, 12.91 percent.
Converting this latter percentage to an approximate dollar figure implies that program completion was responsible for, on average, $288 of program completers' quarterly earnings. Both impact estimates
were quite large and imply that participation in (or completion of) the JSRP program had substantial affects on the individual students' earnings capacity. This implies that the welfare rolls would have been reduced and tax payments would have increased.
14 The unadjusted impact on earnings was 3.7 percent (table 14) in 95:2. The regressionadjusted impact on earnings (not shown) was 3.3 percent. This small decrease suggests that the JSRP group was relatively "more advantaged" from an earnings perspective.
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However, by focusing on the later quarters of earnings, we observe more and more earnings observations 16 for JSRP participants that took place several quarters after program completion. That is, many participants had been out of the program (and possibly working) for several quarters. Previous economic studies of the earnings effects of human capital investment have shown that the boost to earnings from schooling affects the earnings received immediately after leaving school, but also affects the rate of growth of that earnings. So, for JSRP participants who participated in the earlier cohorts, one would expect their earnings to be higher than individuals who had participated in postsecondary
21
These regressions might have overestimated the actual boost to earnings accruing to JSRP participants. This overestimation may have occurred because of a deficiency in the data. For the JSRP participants, we could identify exact dates of program participation. We could not determine if participants continued with their postsecondary education beyond the time frame of the JSRP, but we know for sure that the quarterly earnings data were measured after participation in the JSRP. For the comparison group, however, we do not know precise dates of participation in postsecondary education. In other words, whereas we have identified a comparison group that undertakes (at some point) schooling comparable to that of the JSRP participants, we cannot determine if any given quarter of earnings occurred before, during, or after the schooling took place.
Economic theory suggests that investments in human capital (i.e., improving one's education) lead to improvements in earnings, but for the comparison group, we could not determine if that investment took place prior to any specific quarter of earnings data. However, it is not reasonable to expect that the comparison group enrolled in higher education later in the data than the JSRP participants. That is, it is likely that the comparison group could be stratified into the same general "time cohorts" as the JSRP participants, with regard to the timing of their postsecondary education.
Therefore, we argue that there is very little, if any, overstating of the program effects estimated by these regressions, because the most consistent results occurred in the later quarters. As table 17 shows, the estimated boosts to earnings persisted throughout every quarter from the 6th quarter to the end.
16
education but who had not been working very long. Again, however, there is no reason to expect that the JSRP participants would have been out of school longer than the comparison group. In any event, if it is the case that the JSRP participants completed their schooling earlier, thus entering the labor market earlier and enjoying more on-the-job wage growth, this effect would itself be a positive outcome from the JSRP. That is, part icipation in JSRP would have shortened the time it takes a college student to complete his/her schooling. In this paper, we used merged administrative data for evaluation purposes. Another use of these data might be in program operations. In the new policy regime under the Personal
Responsibility and Work Opportunity Act, merged administrative data can be a useful tool for state administrators and policy makers in finding ways to improve the effectiveness of their new approaches. In fact, the Upjohn Institute in conjunction with the U.S. Department of Labor is developing and implementing such a tool: we are developing a system of profiling welfare-to-work participants as to their likelihood of finding jobs. By using a statistical model and merged administrative data, we will identify client characteristics associated with high likelihoods of having labor market difficulty. This will allow agencies to identify, at the time of intake, those individuals who are most likely to benefit from intensive case management, training, or other services. Thus, local agencies can tailor programs to meet the varied needs of welfare-to-work participants and use limited resources more effectively.
Currently, welfare-to-work programs such as Michigan's Work First Program provide the same services to all participants, regardless of their past work history and skills. However, some participants who have past work experience or other skills may be able to find employment without additional assistance, while others with little or no work experience may need more job search 24 assistance than is now provided. By targeting such services, resources can be delivered more effectively.
The profiling model will be estimated through logit regression. The model will estimate the effects of personal characteristics, past work history, and local economic conditions on the probability of employment. These estimates will then be applied to the characteristics of welfare recipients entering the program to assign each participant a probability of finding employment. The type and amount of case management and support services provided to each participant will be determined by the assigned probability. In essence, profiling serves as a surrogate for caseworkers. In addition to designing and implementing a pilot project, the Institute will evaluate the effectiveness of profiling by using the information collected to implement profiling as well as information collected from welfare files.
Merged administrative data can and will be used more extensively in the future for state initiatives under welfare reform, as resources become tighter and tighter. Operational uses of data such as our profiling pilot project will facilitate the effective management of programs. Evaluative uses of the data will provide policymakers with evidence about what works.
assessments. Those matching the control's criteria were 25 percent more likely to have received transitional Medicaid benefits. Finally, this group earned more credit hours during JSRP and received a higher grade point average. Cohort dummy variables were also included but none were a statistically significant. 
